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LETTERS TO THE EDITOR 
[ Tke Editor does not hold himself responsible for opinions ex - 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of rejected 
manuscripts intended for this or any other part of Nature. 
No notice is taken of anonymous communications .] 

Abridged Long Division. 

A Brief Method of dividing a given Number by a Divisor of 
the Form (h. I0 n + k), where at least one of the two 
numbers , h and k, is greater than I. 

My former paper on this subject, which appeared in Nature 
for October 14, 1897, dealt only with the case where h = I and 
k - 1. It elicited, from other correspondents of Nature, 
several interesting letters, which the editor kindly allowed me 
to see. One, from Mr. Alfred Sang, quotes Mons. L. Richard’s 
“ Stenarithmie, ” as containing my Rule for dividing by 11. 
Mons. Richard’s book, which I had not previously met with, does 
certainly contain the rule, but the author has failed to see that 
the test, which this Method furnishes, for the correctness of the 
working, is absolutely definite. He says “ La derniere 
difference, ou cette difference augmontee de I, egalera le ehiffre 
de gauche du nombre propose.” So ambiguous a test as this 
would of course be useless. Rut the * ‘ difference ” he is speak¬ 
ing of is really the last but one: the very last will always (as I 
stated in my former paper) be equal to zero. Another corre¬ 
spondent, Mr. Otto Sonne, says that my Rules, both for 9 and 
for 11, are to be found in a school-book, by a Mr. Adolph Steen, 
which was published at Copenhagen in 1847. So I fear I must 
reduce my claim, from that of being the first to discover them, to 
that of being the first to publish them in English. 

The Method, now to be described, is applicable to three 
distinct cases 

(1) where h > 1, k = 1 ; 

(2) where h — 1, k > 1 ; 

(3) where h > 1, k > 1. 

With certain limitations of the values of h , k, and 11 , this 
Method will be found to be a shorter and safer process than that 
of ordinary Long Division. These limitations are that neither 
h nor k should exceed 12, and that, when k ~> i.n should not be 
less than 3 : outside these limits, it involves difficulties which 
make the ordinary process preferable. 

In this Method, two distinct processes are required—one, for 
dealing with cases where h > 1, the other, for cases where k > 1. 
The former of these processes was, I believe, first discovered by 
myself, the latter by my nephew, Mr. Bertram J. Collingwood, 
who communicated to me his Method of dealing with Divisors of 
the form (10” - k). 

In what follows, I shall represent 10 by t. 

Mr. Colling wood’s Method, for Divisors of the form ( t n - k), 
may be enunciated as follows :— 

“To divide a given Number by (i n - k), mark off from it a 
period of n digits, at the units-end, and under it write X-times 
what would be left of it if its last period were erased. If this 
number contains more than n digits, treat it in the same way; 
and so on, till a number is reached which does not contain more 
than 11 digits. Then add up. If the last period of the result, 
plus k- times whatever was carried out of it, in the adding-up, be 
less than the Divisor, it is the required Remainder ; and the rest 
of the result is the required Quotient. If it be not less, find 
what number of times it contains the Divisor, and add that 
number to the Quotient, and subtract that multiple of the 
Divisor from the Remainder.” 

For example, to divide 86781592485703152764092 by 9993 
(i.e. by / 4 ~ 7), he would proceed thus :— 

999311867 8159 2485 7031527614092 
6074 7114 7399 9220 6932 

4 2522 9803 1799 4540 

29 7660 8622 2593 

208 3626 0354 

1458 5382 

1 0206 

_ 7 

Quot. 868 4238 2153 2104 0004 11 4106 -t- 14 = 4120 Rem. 

The new Method will be best explained by beginning with 
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case (3) : it will he easily seen what changes have to be made in 
it when dealing with cases (i) and (2), 

The Rule for case (3), when the sign is <e -may be 
enunciated thus :— 

Mark off the Dividend, beginning at its units-end, in periods 
of n digits. If there be an overplus, at the left-hand end, less 
than X, do not mark it off, but reckon it and the next n digits as 
one period. 

To set the sum, write the Divisor, followed by a double 
vertical : then the Dividend, divided into its periods by single 
verticals, with width allowed in each space for (n -i- 2) digits. 
Below the Dividend draw a single line, and, further down, a 
double one, leaving a space between, in which to enter the 
Quotient, having its units-digit below that of the last period but 
one of the Dividend, and also the Remainder, having its units- 
digit below that of the last period of the Dividend. In this 
space, and in the space below the double line, draw verticals, 
corresponding to those in the Dividend; and make the last in 
the upper space double, to separate the Quotient from the 
Remainder. 

For example, if we had to divide 5984407103826 by 6997 {i.e. 
7. - 3), the sum, as set for working, would stand thus :— 

69971159S41407 1103 1S26 

Quot. j_ |_II _Rem. 


To work the sum, divide the 1st period by h: enter its quotient 
in the 1st Column below the double line, and place its Remainder 
above the 2nd period, where it is to be regarded as prefixed to 
that period. To the 2nd period, with its prefix, add /Himes the 
number in the 1st Column, and enter the result at the top of the 
2nd Column. If this number is not less than the Divisor, find 
what number of times it contains the Divisor, and enter that 
number in the 1st Column, and Himes it in the 2nd ; and then 
draw a line below the 2nd Column, and add in this new item, 
deducting from the result f'-times the number just entered in the 
1st Column ; and then add up the 1st Column, entering the 
result in the Quotient. If the number at the top of the 2nd 
Column is less than the Divisor, the number in the ist Column 
may be at once entered in the Quotient. The number entered 
in the Quotient, and the number at the foot of the 2nd Column, 
are the Quotient and Remainder that would result if the Divi¬ 
dend ended with its 2nd period. Now take the number at the 
foot of the 2nd Column as a new Ist period, and the 3rd period 
as a new 2nd period, and proceed as before. 

The above example, worked according to this Rule, would 
stand thus : — 


6997113984 

Quot. 835 

407 

281 

103 | 826 

849 II 6373 Rem- 

854 

8969 

5946 


I 

3 

1972 

281 

S49 



the Mental Process being as follows :— 

Divide the 5984 by 7, entering its Quotient, 854, in the Ist 
Column, and placing its Remainder, 6, above the 2nd period. 
Then add, to the 6407, 3-times the 854, entering the result in 
the 2nd Column, thus. “7 and 12, 19.” Enter the 9, and 
carry the 1. “1 and 15, 16.” Enter the 6, and carry the I. 

“ 5 and 24, 29.” Enter the 9, and carry the 2, which, added 
to the prefix 6, makes 8, which also you enter. Observing that 
this 8969 is not less than the Divisor, ami that it contains the 
Divisor once, enter I in the 1st Column, and 3-times 1 in the 
2nd, and then draw a line below, and add in this new item, re¬ 
membering to deduct from the result 7-times t 3 , i.e. 7000: the 
result is 1972. Then add up the 1st column, as far as the 
double line, and enter the result, 855, in the Quotient. Now 
take the 1972 as a new Ist period, and the 3rd period, 103, as a 
new 2nd period, and proceed as before. 

The Rule for case (3), when the sign is “ + ,” may be 
deduced from the above Rule by simply changing the sign of i. 
This will, however, introduce a new phenomenon, which must 
be provided for by the following additional clause :— 

When you add, to the 2nd period with its prefix, (-X’)-times 
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the number in the ist Column, i.e. when you subtract /Mimes 
this number from the 2nd period with its prefix, it will some¬ 
times happen that the subtrahend exceeds the minuend. In 
this case the subtraction will end with a minus digit, which may 
be indicated by an asterisk. Now find what number of Divisors 
must be added to the 2nd Column to cancel this minus digit, 
and enter that number, marked with an asterisk, in the 1st 
Column, and that multiple of the Divisor in the 2nd ; and then 
draw a line below the 2nd Column, and add in this new item. 

As an example, let us take a new Dividend, but retain the 
previous Divisor, changing the sign of k , so that it will become 
7003 (i.e, 7. / s + 3). The sum, as set for working, would stand 
thus:— 

7003 16 504 | 318 [ 972 [ 526 
Quot. | || Rem. 


After working, it would stand thus :— 

1 4 5 

7003 II 6504 | 318 | 972 | 526 
Quot._928 f 79 0 | 371 11 4 413 Rem. 


929 1 2*531 

2602 


1" | 7 003 



— 

37 i 


5 S 34 


790 



the Mental Process being as follows :— 

Divide the 6504 by 7, and enter the Quotient, 929, in the 
1st Column, and the Remainder, 1, above the 2nd period. 
Then subtract, from the 1318, 3-times the 929, entering the 
result in the 2nd Column, thus. “27 from 8 I ca’n’t, but 27 
from 28, 1.” Enter the 1, and carry the borrowed 2. “8 
from 1 I ca’n’t, but 8 from 11, 3.” Enter the 3, and carry 
the borrowed 1. “28 from 3 I ca’n’t, but 28 from 33, 5.” 

Enter the 5, and carry the borrowed 3. “3 from 1, minus 

2.” Enter it, with an asterisk. Observing that, to cancel 
this minus 2, it will suffice to add once the Divisor, enter a 
(- 1) in the 1st Column, and 7003 in the 2nd ; and then draw 
a line below the 2nd Column, and add in this new item : the 
result is 5534 * Then add up the ist Column, and enter the 
result, 928, in the Quotient. Now take the 5534 as a new ist 
period, and the 3rd period, 972, as a new 2nd period, and 
proceed as before. 

The Rules for case (2) may be derived, from the above, by 
making k—i ; and those for case (3) by making h—\. I will 
give, worked examples of these ; but it will not be necessary 
to give the Mental Processes. 

By making k— 1, we get Divisors of the form (k.t n + 1): 
let us take (lit* - 1) and (6 1 5 + 1). 


109999 II 107523 

9 

1 8168 

IO 

1 9662 

0985 

Quot. 9774 

1 9813 

0861 

41846 Rem, 

9774 

| 107942 

119474 

1 



98l2 

I 



9475 


600001 || 7239 | 

51798 1 

861 

2 6004 

3 

13825 

Quot. 1206 | 

58431 1 

9 4595 II 219230 Rem. 

1 350592 

4*7572 
60 0001 



5^432 | 

I* | 



56 7573 




9 4595 



In this last example, there is no need to enter the Quotient, 
produced by dividing the 7239 by 7, in the 1st Column: we 
easily foresee that the number at the top of the 2nd Column will 
be less than the Divisor, so that there will be no new item in the 
ist: hence we at once enter the 1206 in the Quotient. 
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By making h = 1, we get Divisors of the form (t n + k) : let 
us take ( t 4 — 7) and (fi+12). 

9993 I 


8671 

Si 59 

2485 

7031 

5276 

4092 

868 | 

4238 

2153 

2104 

OOO4 

4120 

867 1 

14228 

32130 

22088 

19990 


I 1 

7 

21 

14 

14 



4235 

2151 

2102 

4 



3 

2 

2 




100012117185 

6 2039 

10327 

53118 

7184 

7 5822 

00463 

47562 

7185 

1* 

3*5819 

10 0012 

9*00355 

9 00108 



7 5831 

9 * 

463 



The first of these two sums is the one I gave to illustrate Mr. 
Collingwood’s Method of working with Divisors of the form 

It may interest the Reader to see the 3 Methods of working 
the above example—ordinary Division, Mr. Collingwood’s 
Method, and my version of it-—compared as to the amount of 
labour which each entails in the working :— 



Ordinary 

Mr. C.’S 

My version 


Division. 

Method. 

of it. 

Digits written : 
Additions, or 

202 

82 

44 

Subtractions: 

204 

97 

25 

Multiplications : 

O 

70 

22 


I am assuming that any one, working this example By ordinary 
Division, would begin by making a Table of Multiples of 9993, 
for reference: so that he would have no Multiplications to do. 
Still, the great number of digits he would have to write, and of 
Additions and Subtractions he would have to do, involving a far 
greater risk of error than either of the other Methods, would 
quite outweigh this advantage. 

By whatever process a Question in Long Division has been 
worked, it is very desirable to be able to test, easily and quickly, 
the correctness of the Answer. The ordinary test is to multiply 
together the Divisor and Quotient, add the Remainder, and 
observe whether these together make up the given Number, as 
they ought to do. 

Thus, if N be the given number, D the given Divisor, Q the 
Quotient, and A the Remainder, we ought to have 


N ~ D.Q + A. 

This test is specially easy to apply, when D = (h.t n + k); 
for then we ought to have 


N~(h.t ti ±k). Q + A; 

= (kQ.t» + A) ± kQ. 

Now hQ.t H may be found by multiplying Q by h, and tacking 
on n ciphers. Hence (hQ.t n + A) may be found by making A 
occupy the place of the n ciphers. If A’ contains less than n 
digits it must have ciphers prefixed ; if more, the overplus must 
be carried on into the next period, and added to kQ. 

Plaving found our “ Test,” viz. { hQ,t n + A), we can write it 
on a separate slip of paper, and place it below the working of 
the example, so as to come vertically below N, which is at the 
top. When the sign in D is £ - we must add kQ to Af, and 
see if the result = T; when it is ‘ 4-we must add kQ to T\ 
and see if the result = N 

Now it has been already pointed out that when, in the new 
Method, the ist and 2nd Columns have been worked, the ist 
period of the Quotient and the number at the foot of the 2nd 
Column are the Quotient and Remainder that would result if the 
Dividend ended with its second period. Hence the Test can be 
at once applied, before dealing with the 3rd Column. This 
constitutes a very important new feature in my version of Mr. 
Collingwood’s Method. Every two adjacent columns contain a 
separate Division-sum, which can be tested by itself. Hence, in 
working my Method, as soon as I have entered the ist period 
of the Quotient, I can test it, and, if I have made any mistake, 
I can correct it. But the hapless computator, who has spent, 
say, an hour, in working some gigantic sum in Long Division— 
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whether by the ordinary process or by Mr. Collingwood’s 
Method—and who has chanced to get a figure wrong at the very 
outset, which makes every subsequent figure wrong, has no 
warning of the fatal error till he has worked out the whole thing 
‘ ‘ to the bitter end,” and has begun to test his Answer. Whereas, 
if working by my Method, he would have been warned of his 
mistake almost as soon as he made it, and would have been able 
to set it right before going any further. 

As an aid to the Reader, I will give the Mental Process in 
full, for the 2nd and 3rd Columns of the first of the examples 
worked above. 

The Divisor is 6997 (where h = 7, k = 3). Here you are 
supposed to have just entered the 281 in the Quotient. The 
Dividend, for these 2 Columns, is 
1972 | 103 ; the Quotient is 281, and 
the Remainder 5946. The Test is 
h Q. t n + -A\ (i.e. 7 x 281000 + 5946), 
the Mental Process being as follows. 

You write, on a separate slip of paper, 
the last 3 digits of A’, viz. 946, and carry 
the 5 into the next period, adding it to 
the 7 x 281 : thus. “5 and 7, 12.” 

Enter the 2, and carry the 1. “ 1 and 

56, 57.” Enter the 7, and carry the 5. 

“ 5 and 19.” Enter it. Having 
got your Test, try whether (A 7- -!- kQ) is 
equal to it. This you compute, com¬ 
paring it with your Test, digit by digit, 

as you go on, thus. “3 and 3, 6.” Observe it in the Test. 
“ o and 24, 24.” Observe the 4, and carry the 2. ‘*3 and 6, 

9.^ Observe it. “ 1972 and o, 1972.” Observe it. The Test 
is satisfied. 

For Divisors of the form {( n + k ) there is no need to write 
out the Test : the numbers, which compose it, already occur in 
the working, and may be used as they stand. 

Charles L. Dodgson. 

Ch. Ch., Oxford, December 21, 1897, 


1 407 

103 1 

1 281 1 1 

1 8969 

3 

5946 

1972 


281 


Test 1972 

946 | 


Optical Illusions produced by Observation of 
Rotating Spirals. 

It is well known that if a spiral, such as represented in the 
figure, rotating in the opposite direction to the movement of the 
hands of a clock, be observed for some minutes, an impression of 
circles arising at the centre and disappearing at the periphery is 
produced ; after protracted observation, on looking at printed 
matter or a person’s face, the letters appear to move towards the 
centre while the face appears to become smaller and recede. 
If the spiral be rotated in the opposite direction, the circles 



appear to be passing towards the centre, in which case the after¬ 
effect is more marked and lasts longer, the letters naturally pass 
centrifugally while the face apparently increases in size. 

The latter effect in my own observations has sometimes con¬ 
tinued for fifty seconds, while the former never for more than 
twenty seconds. This effect is practically the same as the 
“waterfall phenomenon,” in which case the banks appear to 
move upwards after gazing for some time at the falling water. 
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What I wish to draw attention to in this note is the effect 
which may be observed on closing the eyes after watching a 
well-illuminated rotating spiral. 

If the direction of rotation has produced the impression of 
centripetally travelling rings, a star composed of radial lines 
consisting of small granular patches of light passing centrifugally 
will be noted for a second or two after closing the eyes. The 
granules pass centripetally if the direction of rotation be re¬ 
versed. The star will appear symmetrical if the spiral be viewed 
normally, but if sideways the lines composing it will be curved 
and the star distorted : to some observers the centre of the star 
always appears to be further distant than the periphery. I 
have not been able to find any difference in time of duration of 
this after-image on rotating the spiral in the two directions. 

The colour of the granules is always yellowish, whatever be 
the colour of the spiral and background. It is interesting to 
note that, as a rule, after-images of central production can be 
prophesied on psychological reasoning ; while in the above case 
no one to my knowledge has been able to foretell the appearance 
of the star, and therefore I am inclined to think that the effect 
is retinal. O. F. F. Grunbaum. 


Poisonous Koda Millet. 

There have been several well-ascertained examples of poison¬ 
ing from diseased or improperly-prepared Koda millet (Paspalum 
scrobiculatum ) during the past year in India. Owing to the 
prevailing scarcity of the usual food-grains, it is probable that 
Koda millet has been extensively sold and eaten in localities where 
its use is ordinarily unknown. 

I hoped to undertake an investigation myself into this matter, 
w 7 hich is one of great importance both from the hygienic and 
economic points of view. After consultation, however, with 
Surgeon-Major van Geyzel, chemical examiner to the Government 
of Madras, I have decided that any investigation worthy of the 
name would occupy far more time than I have to give to it. I 
therefore write to you with a view to eliciting the help of some 
worker in Britain or elsewhere who has the necessary leisure and 
facilities for work of this sort. I have samples of the grain, 
husked and unhusked, from different localities, and can supply 
the necessary references to the literature of the subject. The 
investigation, I take it, would have to be of a chemico-biological 
nature, and would be most appropriate, say, for a thesis, or in 
connection with some fellowship. I hope that some one who 
can carry the work right through, and will ascertain the exact 
source and constitution of the poison (?a volatile alkaloid), will 
write to me at the address given below. In another ten years, 
perhaps, there will be some attempt to provide the men and the 
facilities for such work, even in India, when the Victoria Insti¬ 
tute is an accomplished fact. A. E. Grant. 

Hygiene Laboratory, Medical College, Madras. 


Hermaphroditism in the Herring. 

I wish, with your permission, to record a singular “freak of 
nature ” and, at the same time, to ask whether any similar 
observation has been made by others. 

Some fresh herrings were served us here last evening for 
dinner, and among them was one which, on being opened, 
disclosed a roe, half of which was “hard” and the other half 
“soft.” The ova and milt were respectively quite normal in 
appearance (and flavour), and melted imperceptibly one into 
the other about midway in the length of the roe, which was, 
itself, in an obviously natural and undisturbed condition. 

Sea Lawn, Torquay, January 12. Dan. Pidgeon. 


A Bright Meteor. 

On Sunday night (December 12), at about 8.15, I wit¬ 
nessed the appearance of a magnificent meteor which seemed 
to travel from the south-east in the direction of Ursa Major. 
It broke up into a number of fiery balls of most brilliant colours. 
The atmosphere was clear and frosty and the moon very bright, 
but it was for the moment quite eclipsed by the brilliancy of 
this striking meteoric display. This may be the same pheno¬ 
menon as that referred to in Nature for January 6 (see page 
228). I did not hear any sound like thunder at the time. 

Susanna Lehmann. 

Wales Lodge, Wales, Sheffield, January 16. 
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